4) 



organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

N / -[(£)-4-Hydroxybenzylidene]-2-(naph- 
thalen-2-yloxy)acetohydrazide 

Rajni Kant, a * Vivek K. Gupta, 3 Kamini Kapoor, a 
S. Samshuddin, b B. Narayana b and B. K. Sarojini c 

a X-ray Crystallography Laboratory, Post-Graduate Department of Physics & 
Electronics, University of Jammu, Jammu Tawi 180 006, India, b Department of 
Studies in Chemistry, Mangalore University, Mangalagangotri 574 199, India, and 
c Department of Chemistry, P. A. College of Engineering, Nadupadavu, Mangalore 
574 153, India 

Correspondence e-mail: rkvk.paper11@gmail.com 
Received 31 August 2012; accepted 7 September 2012 

Key indicators: single-crystal X-ray study; T = 293 K; mean cr(C-C) = 0.006 A; 
R factor = 0.049; wR factor = 0.1 12; data-to-parameter ratio = 8.1 . 



The asymmetric unit of the title compound, C 19 H 16 N 2 0 3 , 
contains two independent molecules in which the dihedral 
angles between the naphthalene ring system and the benzene 
ring are 10.0 (1) and 35.3 (1)°. In the crystal, molecules are 
linked by N— H- ■ O and O— H- ■ O hydrogen bonds, forming 
a two-dimensional framework parallel to (001). Weak C— 
H- ■ O and C— H- ■ N hydrogen bonds complete a three- 
dimensional network. 

Related literature 

For the pharmacological importance of Schiff base hydra- 
zones, see: Rollas & Kucukguzel (2007). For related structures 
of Schiff base hydrazones, see: Fun et al. (2012o,£>); Dutkiewicz 
et al. (2011); Narayana et al. (2007), Sarojini et al. (2007a,b,c); 
Yathirajan et al (2007a,Z>); Huang (2009). 



Data collection 

Oxford Diffraction Xcalibur 
Sapphire3 diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Oxford 
Diffraction, 2010) 
Tna,, = 0.899, r max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.049 

wR(F 2 ) = 0.112 

S = 1.07 

3632 reflections 

449 parameters 

5 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



19652 measured reflections 
3632 independent reflections 
2583 reflections with / > 2a(I) 
R<„, = 0.042 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.15 e A~ 3 

Ap mi „ = -0.14 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


07A-H7A- ■ OUB ] 


0.82 (3) 


1.89 (4) 


2.613 (5) 


145 (5) 


07B-H7B-01L4" 


0.83 (4) 


1.82 (4) 


2.642 (4) 


170 (4) 


N10B-H10B- ■ -07A'" 


0.87 (2) 


2.25 (2) 


3.036 (5) 


151 (1) 


C3B-H3B- ■ WA" 


0.93 


2.46 


3.368 (6) 


166 


C12A-H12B-OHB iv 


0.97 


2.58 


3.463 (5) 


151 


C22A-H22A. • •OllB 1 ' 


0.93 


2.60 


3.391 (5) 


f44 


C22B-H22B- ■ -01L4" 


0.93 


2.56 


3.390 (5) 


149 


Symmetry codes: (i) x - 
-* + 1, -y + 1, z + 1; (v) -x 


|, -y + l.z; 
+ 1, -v + l.z 


(ii) x,y- 
~ r 


1, z; (iii) x 


f I, -y, z; (iv) 



Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO (Oxford 
Diffraction, 2010); program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); 
software used to prepare material for publication: PLATON (Spek, 
2009). 

RK acknowledges the Department of Science & Tech- 
nology for the single-crystal X-ray diffractometer sanctioned 
as a National Facility under project No. SR/S2/CMP-47/2003. 
BN thanks the UGC for financial assistance through the BSR 
one-time grant for the purchase of chemicals. SS thanks 
Mangalore University for the research facilities. 




Experimental 

Crystal data 

C 19 H 16 N 2 0 3 
M r = 320.34 
Orthorhombic, Pca2 l 
a = 17.2908 (8) A 
b = 6.9946 (3) A 
c = 27.1617 (11) A 



V = 3285.0 (2) A J 
Z = 8 

Mo Ka radiation 
/i = 0.09 mm -1 
T = 293 K 
0.3 x 0.2 x 0.2 mm 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5528). 
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N f -[(f)-4-Hydroxybenzylidene]-2-(naphthalen-2-yloxy)acetohydrazide 
Rajni Kant, Vivek K. Gupta, Kamini Kapoor, S. Samshuddin, B. Narayana and B. K. Sarojini 
Comment 

The pharmacological importance of Schiff base hydrazones are well documented (Rollas & Kucukguzel, 2007). The 
crystal structure of some Schiff base hydrazones viz. A/-[(iT)-4-chlorobenzylidene]pyridine-4-carbohydrazide 
monohydrate (Fun et a/.,2012a),A^'-(2,6-difluorobenzylidene) pyridine-4-carbohydrazide (Fun et a/.,2012Z>),two new 
Schiff base hydrazones derived from biphenyl-4-carbohydrazide (Dutkiewicz et al, 2011),2-bromo-A^-[(£)-(4-fluoro- 
phenyl)methylene]-5-methoxybenzohydrazide monohydrate (Narayana et a/.,2007),2-bromo-A r '-[(iT)-4-hydroxybenzyl- 
idene] -5-methoxybenzohydrazide (Sarojini et a/.,2007a),7V-isopropylidene- 6-methoxy-2-naphthohydrazide (Sarojini et 
al, 2007b), 2-bromo-N'-iso propylidene-5-methoxybenzohydrazide (Sarojini et al, 2007c), 2-bromo-5-methoxy- 
A r '-[(iT)-(2-nitrophenyl)methylene]benzohydrazide (Yathirajan et al, 2007a)and A r '-[(lE)-(4-fluorophenyl)methylene] -6- 
methoxy-2-naphthohydrazide (Yathirajan et al, 2001b) have been reported. In view of the importance of Schiff base 
hydrazones, the title compound (I) is prepared and its crystal structure is reported. 

The asymmetric unit of the title compound comprises of two crystallographically independent molecules, A and B (Fig. 
1). The geometry of both independent molecules indicates a high degree of similarity in terms of their bond distances and 
bond angles and are comparable with a similar crystal structure (Huang, 2009). The dihedral angle between naphthalene 
ring system and benzene benzene ring is 10.0 (1)° in molecule A and 35.3 (1)° in molecule B. In the crystal, molecules 
are connected via O — H---0, N — H---0, weak C — H - 0 and weak C — H---N hydrogen bonds into a three-dimensional 
supramolecular structure. 

Experimental 

Amixture of 2-(naphthalen-2-yloxy)acetohydrazide (0.216 g, 0.001 mol) and 4-hydroxybenzaldehyde (0.122 g, 0.001 
mol) in 30 ml ethanol containing 2 drops of concentrated sulfuric acid was refluxed for about 3 h. On cooling solid was 
separated which was filtered and recrystallized from ethanol. The yield was 82%. (m.p. 436 K). The single-crystal was 
grown from a solution of the title compound in DMF by the slow evaporation method. 

Refinement 

The N and O-bound H atoms were located in a difference Fourier map and refined independently with the constraints N 
— H = 0.86 (1) and O — H = 0.82 (1) A. All other H atoms were positioned geometrically and were treated as riding on 
their parent C atoms, with C — H distances of 0.93-0.97 A and with [/ iso (H) = 1.2£/ eq (C). In the absence of significant 
anomalous dispersion effects the Friedel pairs were merged. 

Computing details 

Data collection: OysAlis PRO (Oxford Diffraction, 2010); cell refinement: CrysAlis PRO (Oxford Diffraction, 2010); 
data reduction: CrysAlis PRO (Oxford Diffraction, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); 
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software used to prepare material for publication: PLATON (Spek, 2009). 




Figure 1 

ORTEP-3 view (Farrugia, 1997) of the asymmetric unit. The ellipsoids are drawn at the 40% probability level. H atoms 
are shown as small spheres of arbitrary radii. 




Figure 2 

A molecular packing view of the title compound along the b axis, showing hydrogen bonds (dashed lines). For clarity, 
hydrogen atoms which are not involved in hydrogen bonding have been omitted. 

iV'-[(f)-4-Hydroxybenzylidene]-2-(naphthalen-2-yloxy)acetohydrazide 



Crystal data 

C 19 H 16 N 2 0 3 
M T = 320.34 
Orthorhombic, Pcal\ 
Hall symbol: P 2c -2ac 
a= 17.2908 (8) A 



b = 6.9946 (3) A 
c = 27.1617 (11) A 
V= 3285.0 (2) A 3 
Z=8 

7^(000) = 1344 
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£> x = 1.295 Mgnr 3 
Mo Ka radiation, 1 = 0.71073 A 
Cell parameters from 6059 reflections 
(9 = 3.5-29.0° 

Data collection 

Oxford Diffraction Xcalibur Sapphire3 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 16.1049 pixels mm" 1 
m scans 

Absorption correction: multi-scan 
{CrysAlis PRO; Oxford Diffraction, 2010) 

r mm = 0.899, r max = l.ooo 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > 2<t(^ 2 )] = 0.049 

wR(F 1 ) = 0.112 

S = 1.07 

3632 reflections 

449 parameters 

5 restraints 

Primary atom site location: structure-invariant 
direct methods 



ju = 0.09 mm- 1 
r=293 K 
Block, white 
0.3 x 0.2 x 0.2 mm 



19652 measured reflections 
3632 independent reflections 
2583 reflections with / > 2a(I) 
R mt = 0.042 

ftnax = 27.0°, 0 m i a = 3.5° 

h = -21->21 
k = -8— >8 
/ = -34^30 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = 1/[cj 2 (F 0 2 ) + (0.0343P) 2 + 1.0102P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.001 
Ap max = 0.15 e A" 3 
Ap min = -0.14 e A" 3 



Special details 

Experimental. CrysAlis PRO, Oxford Diffraction Ltd., Version 1.171.34.40 (release 27-08-2010 CrysAlisl71. NET) 
(compiled Aug 27 2010,11:50:40) Empirical absorption correction using spherical harmonics, implemented in SCALE3 
ABSPACK scaling algorithm. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. _/?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




CIA 


0.2482 (2) 


0.4059 (6) 


-0.14893 (15) 


0.0502 (10) 


C2A 


0.2422 (3) 


0.2457 (7) 


-0.17829(19) 


0.0699(13) 


H2A 


0.2634 


0.1307 


-0.1676 


0.084* 


C3A 


0.2052 (3) 


0.2536 (7) 


-0.22309 (19) 


0.0743 (14) 


H3A 


0.2022 


0.1451 


-0.2428 


0.089* 


C4A 


0.1728 (2) 


0.4225 (6) 


-0.23867 (17) 


0.0546(11) 


C6A 


0.2168 (2) 


0.5745 (6) 


-0.16513 (15) 


0.0546 (10) 


H6A 


0.2210 


0.6841 


-0.1459 


0.066* 
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C5A 


A 1 HQ£L /IN 

0.1 /86 (2) 


A COIl 

0.5»2 / (6) 


A 1 1 AO C / 1 C\ 

—0.21025 (16) 


A AC 1 1 

0.0532 


/ 1 A\ 

(10) 


TTf A 

H5A 


A 1 f 11 

0.1571 


0.6972 


A 1 1 1 A 

—0.2210 


A f\£ A * 

0.064* 




U7A 


0.1354 (2) 


0.4179 (5) 


-0.28308 (13) 


A A11A 

0.0770 


/1 A\ 

(10) 


C8A 


0.2889 (2) 


0.384 / (6) 


A 1 A 1 C\H /1 C\ 

— U.1019 / (15) 


A AC 1 1 

0.0513 


/ 1 A\ 

(10) 


Til) A 

H8A 


A 1 AAA 

0.3009 


a izcii 
0.2622 


A A A 1 1 

—0.091 1 


0.062* 




N9A 


0.3085 (2) 


0.5267 (5) 


A A1C7C /1 A\ 

-0.07535 (14) 


A AC 1 A 

0.0510 


(9) 


XT 1 a A 

N10A 


0.3504 (2) 


a /in ri /c\ 

0.4753 (5) 
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A A A A H 

0.0447 
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C11A 


A I TT A 
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A A A 1 O /" / 1 >i \ 

-0.00186 (14) 
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0.355oo (19) 
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A /I 1 /I C /£\ 

—0.4145 (6) 


A A 1 AOO /1 C) 

—0.41022 (15) 


A AC 11/1 A\ 

0.0513 (10) 


T T 1 A T~i 

H14B 


0.7457 


A yl "7 A "7 

-0.4797 


A lOOO 

—0.3822 


A A/^O sk 

0.062* 


CI DO 


0.8093 (3) 


0.500 / (6) 


n /i/iono / 1 n\ 
-0.44298 (19) 


A AC CO / 1 OA 

0.0552 (12) 


H15B 


A Ol C A 

0.8250 


A /'I /" 1 

-0.6261 


-0.4374 


A A/" sk 

0.066* 


C16B 


A O 1 /CA ZO\ 

0.8360 (2) 


—0.403d (6) 


n /lo c on / 1 /;\ 

—0.48580 (16) 


A ACTA ( 1 AA 

0.0530 (10) 


L17B 


0.8876 (3) 


a a o/:o /A\ 

-0.4868 (9) 


A COAf ZO\ 

—0.5205 (2) 


A A*7*7A /1 "7\ 

0.0770 (17) 


T T 1 -1 I~> 

HI /B 


A Clf\A A 

0.9044 


n /;i on 

—0.6120 


A C 1 £1 

—0.5163 


A AAO * 

0.092* 


/"* 1 on 

C18B 


0.9122 (3) 


A 1 Ol A / 1 A\ 

-0.3839 (10) 


A C f A "7 /1\ 

-0.5597 (2) 


A AAA 1 / 1 0\ 

0.0901 (18) 


H18B 


A A /I /CC 

0.9465 


A /1 1 OA 

—0.4389 


A f Ol A 

—0.5819 


A 1 AO* 
0.108* 


ClyB 


A Q 0*7A /"1\ 
0.55 /U (3 ) 


—0.19/8 (9) 


—0.56 /4 (2) 


A AO 1 £ /1 C\ 

0.0816 (16) 


H19B 


A A AO A 

0.9039 


-0.1302 


A f A/IO 

-0.5948 


A A A O sfc 

0.098* 


CzUB 


0.8381 (3) 


A 1 1 A A /*7A 

—0.1149 (/) 


A flf 1 1 /I T\ 

—0.53511 (1 /) 


A f\£. A Ci { 1 OA 

0.0649 (12) 


HZUB 


n oo 1 o 
U.ozl y 


a a i no 
U.UlUz 


a c/in^ 
— U.54U5 


A n7Q* 

U.U /o 


CZ1B 


A Q 1 AA /0\ 

0.810V (2) 


—0.2146 (6) 


A /I O10 0 /1 /l\ 

—0.49328 (14) 


A A/1 oo /o^ 
0.0492 (9) 




0 7SQ7 f?^ 
u. / jy i yz. j 


— 0 1 98? (Si 
yj. izoz yj j 




0 Od^l (Qi 
yj.yjHJ i j 


H22B 


0.7419 


-0.0045 


-0.4648 


0.054* 


H10A 


0.3612(19) 


0.3556 (19) 


-0.0309 (14) 


0.035 (10)* 


H10B 


0.609 (2) 


-0.131 (2) 


-0.3160(16) 


0.052 (12)* 


H7B 


0.394 (3) 


-0.026 (5) 


-0.043 (2) 


0.10(2)* 


H7A 


0.126 (3) 


0.530 (3) 


-0.290 (2) 


0.12(3)* 



Atomic displacement parameters (A 2 ) 





U n 


U 22 


LP 3 


U 12 






CIA 


0.046 (2) 


0.057 (3) 


0.047 (3) 


-0.0035 (19) 


-0.0026 (18) 


0.002 (2) 


C2A 


0.082 (3) 


0.056 (3) 


0.071 (3) 


0.006 (2) 


-0.033 (3) 


-0.001 (2) 


C3A 


0.100(4) 


0.055 (3) 


0.068 (3) 


0.005 (2) 


-0.033 (3) 


-0.006 (2) 


C4A 


0.062 (3) 


0.054 (2) 


0.048 (3) 


-0.010 (2) 


-0.014 (2) 


0.004 (2) 


C6A 


0.063 (3) 


0.057 (2) 


0.043 (3) 


0.003 (2) 


0.002 (2) 


-0.003 (2) 


C5A 


0.056 (2) 


0.054 (2) 


0.050 (3) 


0.0053 (19) 


-0.0005 (19) 


0.011 (2) 


07A 


0.109 (3) 


0.060 (2) 


0.061 (2) 


-0.0103 (19) 


-0.036 (2) 


0.0106(18) 


C8A 


0.053 (2) 


0.057 (2) 


0.044 (2) 


-0.0005 (19) 


-0.0018(18) 


0.006 (2) 


N9A 


0.057 (2) 


0.058 (2) 


0.038 (2) 


-0.0010(16) 


0.0012(16) 


0.0027 (17) 


N10A 


0.054 (2) 


0.045 (2) 


0.035 (2) 


0.0009 (15) 


-0.0021 (16) 


0.0023 (16) 


C11A 


0.057 (2) 


0.049 (2) 


0.032 (2) 


0.0011 (18) 


0.0111 (17) 


0.0004 (19) 


011A 


0.101 (2) 


0.0446 (16) 


0.0455 (17) 


0.0172(15) 


0.0071 (16) 


-0.0022 (14) 


012A 


0.0599 (16) 


0.0472 (15) 


0.0413 (15) 


0.0050 (12) 


-0.0073 (13) 


-0.0036 (13) 


C12A 


0.058 (2) 


0.050 (2) 


0.036 (2) 


-0.0013 (18) 


0.0018 (19) 


-0.0048 (19) 


C13A 


0.043 (2) 


0.055 (2) 


0.035 (2) 


0.0013 (17) 


0.0010(16) 


0.0016(18) 


C14A 


0.056 (2) 


0.057 (3) 


0.047 (3) 


0.002 (2) 


0.006 (2) 


-0.002 (2) 


C15A 


0.058 (3) 


0.061 (3) 


0.071 (4) 


0.015 (2) 


0.014(3) 


0.012 (3) 


C16A 


0.042 (2) 


0.085 (3) 


0.047 (3) 


0.004 (2) 


0.0051 (19) 


0.014 (2) 


C17A 


0.057 (3) 


0.112 (4) 


0.076 (4) 


0.018(3) 


0.005 (3) 


0.028 (3) 


C18A 


0.060 (3) 


0.158(6) 


0.059 (4) 


0.009 (4) 


-0.016(3) 


0.025 (4) 


C19A 


0.061 (3) 


0.130(5) 


0.069 (3) 


-0.011 (3) 


-0.013 (3) 


0.005 (4) 


C20A 


0.061 (3) 


0.096 (4) 


0.049 (3) 


-0.012 (2) 


-0.007 (2) 


0.007 (3) 


C21A 


0.043 (2) 


0.073 (3) 


0.039 (2) 


-0.0045 (19) 


0.0028 (17) 


0.005 (2) 
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CzzA 


A AfA /OA 

0.030 (ZJ 


A ACO /OA 

0.030 (ZJ 


A A/I A /OA 

0.040 (2) 


a a a An /i n\ 
—0.004 / (1 1) 


A AA 1 A / 1 OA 

O.OOlV (loj 


A AAO 1 / 1 AA 

0.00Z1 (vy) 


Clb 


A A/1 Q /OA 

0.048 (Z) 


A AC£ /OA 

0.036 (3 J 


A A/1 /C /O A 

0.046 (3) 


A AAC C / 1 OA 

—0.0033 (lo) 


A AA/: 1 / 1 OA 

0.0061 (lo) 


A AAO /OA 

— O.OOo (Zj 


Czb 


A AOA /OA 

0.080 (3) 


A AO /OA 

0.033 (3) 


A A/IT /O A 
0.04 / (3) 


A A1 A /OA 

—0.014 (Zj 


A AA 1 /OA 
0.001 (ZJ 


A A 1 O /OA 
— 0.01Z (Zj 


C3b 


A AT/1 /QA 

0.0 /4 (3 ) 


n ACO /OA 
0.03Z (Zj 


A A/1 O /OA 

0.04Z (Z J 


A AAC /OA 

— O.OOo (ZJ 


A AA/1 /OA 
0.004 (ZJ 


A AAA /OA 
0.000 (ZJ 


C4b 


A AC/C /OA 

0.036 (z) 


A ACO /"2A 

O.Ojo (3) 


A A/1 1 /OA 

0.043 (zj 


A AAAO /1 OA 

o.oo6y (iyj 


A AAO /OA 
0.005 (Zj 


A AAA /OA 
0.000 (Zj 


C3b 


A AO! /OA 
0.00 / (3) 


A ACC /OA 

0.033 (3) 


A A/CO /T\ 

0.063 (3) 


A AA*7 /OA 

—0.00 / (Zj 


A AOO /OA 

0.0z3 (3J 


A A1 /C /OA 

-0.016 (Zj 


Cob 


A ATC /OA 
0.0/3 (3) 


A ACO /OA 

0.03Z (3) 


A A/CC /OA 

0.063 (3) 


A A1 A /OA 

—0.010 (Zj 


A AO/; /OA 

0.0Z6 (Zj 


A AAT /OA 

—0.00/ (z) 


U /b 


A flOO /Q.A 

O.OVo (3) 


A ACT /OA 
0.03 / (ZJ 


A ACO /OA 

0.03Z {2 ) 


A AAOI / 1 OA 

0.00&3 (loj 


A AO A1 /1 TA 

O.OzOl (1 1) 


A AA 1 A /1 TA 

—0.0010 (1 /J 


POD 

Cob 


A ACT /'OA 
0.03 / (ZJ 


A ACT /OA 
0.03 / (ZJ 


A A/1 C /OA 

0.043 (ZJ 


A AA/O /1 OA 

—0.006V (1VJ 


A AACO /1 OA 

0.003Z (IVj 


A A1 A /OA 
—0.010 (Z J 


JN^b 


A A /I AO / 1 A A 

0.04VZ (IV) 


A ACT /OA 
0.03 / (zj 


A A/I A /OA 

0.040 (2) 


A AAA! /1 /CA 

—0.000/ (16J 


A AA*7A /1 /CA 

0.00/0 (16J 


A AA/C/1 /1 /CA 

—0.0064 (16) 


JN 10b 


A Aff /OA 

0.033 (zj 


A A/IT /OA 

0.04 / (2) 


A AO O /OA 

0.035 (Z) 


A AA1 O /1 CA 

0.0013 (l3j 


A AAO *7 /1 /^A 

0.003 / (16J 


A AAC/C /1 /CA 

—0.0036 (16J 


pi IT) 

CI lb 


A AO /OA 

0.033 (Zj 


A A /I /C /OA 

0.046 (Zj 


A AO 1 /OA 

0.033 (ZJ 


A AAO O / 1 *7A 

0.0033 (1 /J 


a aa/ta / 1 n\ 
—0.0060 (1 /J 


A AA 1 C / 1 OA 

—0.0013 (lo) 


PHD 

Clzb 


A AC/1 /OA 

0.034 (zj 


A A/IO /OA 

0.04V (ZJ 


A A1 A /OA 

0.034 (ZJ 


A AAA1 /I TA 

—0.0003 (1 1) 


A AA1 A /1 OA 

o.ooio (iyj 


A AA1/C /1 QA 

0.0036 (loj 


p • i o o 

CI Jb 


A A/1 0 /OA 

0.043 (ZJ 


A ACA /OA 

0.030 (Zj 


A AO /C /OA 

0.036 (Zj 


A A AO 1 / 1 TA 

— O.OOzl (1 /J 


A AAO A / 1 CA 

—0.0034 (13J 


A AAO 1 /1 OA 

—0.0031 (loj 


S\ 1 IT) 

Ollb 


A 1 AT /1\ 

0.107 (2) 


A A A A A / 1 /CA 

0.0440 (16) 


A A A f\H / 1 H\ 

0.0407 (17) 


A A AO ") / 1 CA 

0.0083 (15) 


A AA/CC / 1 /CA 

0.0065 (16) 


A A A 1 C / 1 O A 

0.0015 (13) 


r\ 1 orj 
Ulzb 


A A£ A/1 / 1 H\ 

0.0604 (1 /) 


A A/1 A O / 1 C\ 

0.044Z (13) 


A A A AA / 1 C\ 
0.0400 (13) 


A AAT "5 / 1 0\ 

0.0033 (Iz) 


A AAA'? /n\ 

0.0093 (Iz) 


A A A 1 Q /I'll 
0.0018 (13) 


p " 1 1 o 

C14b 


A AC/1 

0.054 (z) 


a ac c /t\ 
0.033 (z) 


0.043 (J ) 


0.003d (ly) 


A AAT 1/1 A\ 
—0.00/1 (IV) 


A AAC A 1 \ A 1 ! 

0.0034 (iy) 


pi en 

CI jb 


a acc /^A 
0.033 (3) 


A AC3 

0.033 (3) 


0.03 / (3) 


A A 1 A"7 /1 A\ 

0.010/ (19) 


(1 (111 /o\ 

—0.013 (z) 


A AA/1 

—0.004 (z) 


CI 6b 


a a'ja /o\ 

0.039 (zj 


A A/CA /^}\ 

O.Ooy (3) 


A AC 1 /*} \ 

0.031 (3) 


O.OOzo (lo) 


a a nm / 1 o\ 
—0.0093 (lo) 


A A 1 1 

—0.011 (z) 


V, 1 / D 


n o c 1 o.\ 


A 1 OS 


A 070 C4 , v 
u.u / Z 


A fl? 1 




—0 0?^ (X\ 


C18B 


0.058 (3) 


0.142 (5) 


0.071 (4) 


0.010(3) 


0.019(3) 


-0.028 (4) 


C19B 


0.064 (3) 


0.117(5) 


0.064 (3) 


-0.010(3) 


0.020 (3) 


-0.005 (3) 


C20B 


0.061 (3) 


0.080 (3) 


0.054 (3) 


-0.011 (2) 


0.008 (2) 


0.000 (2) 


C21B 


0.042 (2) 


0.065 (3) 


0.041 (2) 


-0.0069 (18) 


-0.0033 (17) 


-0.0069 (19) 


C22B 


0.045 (2) 


0.048 (2) 


0.042 (2) 


-0.0014 (17) 


-0.0002 (17) 


-0.0015 (19) 


Geometric parameters (A 


") 










C1A- 


-C6A 


1 ni //c\ 

1.371 (6) 




pin pin 

Clb — Czb 




1 inn //c\ 

1.377 (6) 


C1A- 


-C2A 


1 1 OA //^\ 

1.380 (6) 




CIB — C6B 




1.377 (6) 


C1A- 


-C8A 


1 ACA /CA 

1.464 (3j 




/'III / ' i^ ' | ) 

CIB — C8B 




1 A C /I //CA 

1.434 (6) 


C2A- 


-C3A 


1 0"7C /^:a 

1.375 (6) 




CzB — C3B 




1 TOI //CA 

1.3oz (6) 


C2A- 


-H2A 


A AO AA 

0.9300 




/""iri TTOT3 

CzB — H2B 




A AO AA 

0.9300 


C3A- 


-C4A 


1 o*7c //ca 

1.375 (6) 




/ ■ 1 1 1 / ■ 1 1 1 

C3B — C4B 




1 T71 //CA 

1.372 (6) 


C3A- 


-H3A 


A A1AA 

0.9300 




C3B — H3B 




A AO AA 

0.9300 


C4A- 


-C5A 


1.364 (6) 




/'111 /\nri 

C4B — (J7B 




1.364 (5) 


C4A- 


-07A 


1.369 (5) 




t~\ A "PI pf T) 

C4B — C5B 




1.372 (6) 


C6A- 


-C5A 


1.393 (6) 




pen p < /_ ri 

C5B — C6B 




1 O O C //CA 

1.385 (6) 


C6A- 


-H6A 


0.9300 




/ ' - 1 1 TTCT5 

C3ts — H3B 




A ATAA 
0.9300 


C5A- 


-H5A 


0.9300 




C6B — H6B 




AAO AA 

0.9300 


07A- 


-H7A 


0.825 (11) 


/"\ — 7 r> t r -7 r-> 

07B — H7B 




a f /i 1 \ 

0.826 (ll) 


C8A- 


-N9A 


1.275 (5) 




pon XTATi 

C8B — N9B 




1 1/CT /CA 

1.267 (5) 


C8A- 


-H8A 


0.9300 




r"nn iii/ii 

C8B — HoB 




A A^AA 

0.9300 


N9A- 


-N10A 


1.391 (5) 




N9B — N10B 




1.405 (5) 


N10A 


-C11A 


1.333 (5) 




XT 1 AD 1 1 TD 

JN lOts — CI IB 




1.32 / (3) 


N10A 


-HI OA 


0.861 (10) 


Nl 0B— HI 0B 




0.868 (10) 


C11A- 


-Oil A 


1.231 (4) 




CUB— OllB 




1.218 (4) 


C11A- 


-C12A 


1.492 (6) 




CUB— C12B 




1.504 (5) 


012A 


-C13A 


1.377 (4) 




C12B— 012B 




1.405 (4) 


012A 


-C12A 


1.410(4) 




C12B— H12C 




0.9700 
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C12A— H12A 0.9700 

C12A— H12B 0.9700 

C13A— C22A 1.362 (5) 

C13A— C14A 1.405 (6) 

C14A— C15A 1.371 (7) 

C14A— H14A 0.9300 

C15A— C16A 1.406 (7) 

C15A— H15A 0.9300 

C16A— C21A 1.403 (6) 

C16A— C17A 1.423 (7) 

C17A— C18A 1.366 (8) 

C17A— H17A 0.9300 

C18A— C19A 1.397 (8) 

C18A— H18A 0.9300 

C19A— C20A 1.364 (7) 

C19A— H19A 0.9300 

C20A— C21A 1.421 (6) 

C20A— H20A 0.9300 

C21A— C22A 1.409 (5) 

C22A— H22A 0.9300 

C6A— CIA— C2A 118.9(4) 

C6A— CIA— C8A 123.9(4) 

C2A— CIA— C8A 117.2(4) 

C3A— C2A— CIA 120.9(4) 

C3A— C2A— H2A 119.5 

CIA— C2A— H2A 119.5 

C2A— C3A— C4A 119.8(4) 

C2A— C3A— H3A 120.1 

C4A— C3A— H3A 120.1 

C5A — C4A — 07 A 123.6 (4) 

C5A— C4A— C3A 120.1 (4) 

07A— C4A— C3A 116.3(4) 

CIA— C6A— C5A 120.3 (4) 

CIA— C6A— H6A 119.8 

C5A— C6A— H6A 119.8 

C4A— C5A— C6A 119.9(4) 

C4A— C5A— H5A 120.0 

C6A— C5A— H5A 120.0 

C4A — 07 A — H7A 107 (4) 

N9A— C8A— CIA 122.9 (4) 

N9A— C8A— H8A 118.6 

CIA— C8A— H8A 118.6 

C8A— N9A— N10A 113.5 (3) 

C11A— N10A— N9A 119.9(3) 

C11A— N10A— H10A 124(3) 

N9A — N 1 OA— H 1 OA 1 1 6 (3) 

Oil A— C11A— N10A 124.0(4) 

OllA— C11A— C12A 118.9(4) 



C12B— HI 2D 0.9700 

C13B— C22B 1.370 (5) 

C13B— 012B 1.380 (4) 

C13B— C14B 1.395 (5) 

C14B— C15B 1.355 (6) 

C14B— H14B 0.9300 

C15B— C16B 1.424(7) 

C15B— H15B 0.9300 

C16B— C21B 1.406(6) 

C16B— C17B 1.422(6) 

C17B— C18B 1.353 (8) 

C17B— H17B 0.9300 

C18B— C19B 1.388 (8) 

C18B— H18B 0.9300 

C19B— C20B 1.349 (7) 

C19B— H19B 0.9300 

C20B— C21B 1.413 (6) 

C20B— H20B 0.9300 

C21B— C22B 1.412(5) 

C22B— H22B 0.9300 

C2B— C1B— C6B 117.8(4) 

C2B— C1B— C8B 118.9(4) 

C6B— C1B— C8B 123.2 (4) 

C1B— C2B— C3B 122.1 (4) 

C1B— C2B— H2B 119.0 

C3B— C2B— H2B 119.0 

C4B— C3B— C2B 119.4(4) 

C4B— C3B— H3B 120.3 

C2B— C3B— H3B 120.3 

07B— C4B— C5B 117.9(4) 

07B— C4B— C3B 122.7 (4) 

C5B— C4B— C3B 119.3(4) 

C4B— C5B— C6B 120.8 (4) 

C4B— C5B— H5B 119.6 

C6B— C5B— H5B 119.6 

C1B— C6B— C5B 120.5 (4) 

C1B— C6B— H6B 119.8 

C5B— C6B— H6B 119.8 

C4B— 07B— H7B 1 1 0 (4) 

N9B— C8B— C1B 121.2(4) 

N9B— C8B— H8B 119.4 

C1B— C8B— H8B 119.4 

C8B— N9B— N10B 115.0(3) 

CUB— N10B— N9B 118.8(3) 

CUB— N10B— H10B 120(3) 

N9B — N 1 OB — H 1 OB 120 (3) 

011B— CUB— N10B 124.5(4) 

OllB— CUB— C12B 117.9(4) 
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N10A— CllA- 


-C12A 


117.0 (4) 


CDA— 012A— C12A 


115.7 (3) 


012A— C12A— C11A 


112.4 (3) 


012A— CHA- 


-H12A 


1 AA 1 

109.1 


CHA— C12A- 


-H12A 


1 An 1 

109. 1 


012A— CHA- 


-H12B 


109.1 


CHA— C12A- 


-H12B 


1 A" 1 

109.1 


H12A— C12A- 


-H12B 


107.8 


C22A— C13A- 


-01 2 A 


11/1 1 /"} \ 

124.3 (3) 


C22A— C13A- 


-C14A 


111 A / A \ 

121.0 (4) 


012A— C13A— C14A 


114.6 (3) 


f ka r 1 1 a a 

\^ 1 j/\ \^ 1 e rJ\— 


C 1 ^ A 


119.1 (4) 


fKA P1 A A 


T-T1 A A 


iZO.D 


pi^a ndA 


R1 A A 


1 'lA C 

120.5 


f 1 1 A A P1 ^ A 


C 1 £ A 
— V_, 1 DA 


121.3 (4) 


P 1 A A P1 ^ A 


O 1 c A 
— n 1 j/\ 


119.3 


C16A— C15A- 


-HI 5 A 


119.3 


C21A— C16A- 


-C15A 


1 1 O O / /I \ 

118.8 (4) 


C21A— C16A- 


-C17A 


118.4 (5) 


C15A— C16A- 


-C17A 


122.8 (5) 


C18A— C17A- 


-C16A 


120.0 (5) 


C18A— C17A- 


-H17A 


1 *">A A 

120.0 


C16A— CHA- 


-H17A 


120.0 


CHA— C18A- 


-C19A 


111 o /c \ 

121.8 (5) 


C17A— C18A- 


-H18A 


1 1 n 1 

i iy. i 


C19A— C18A- 


-H18A 


119.1 


C20A— C19A- 


-C18A 


119.3 (5) 


C20A— C19A- 


-H19A 


1 1 A 1 

120.3 


C18A— C19A- 


-H19A 


120.3 


C19A— C20A- 


-C21A 


1 1 A 1 /r\ 

120.7 (5) 


C19A— C20A- 


-H20A 


119.7 


C21A— C20A- 


-H20A 


H9.7 


C16A— C21A— C22A 


ll 9.4 (4) 


C16A— C21A- 


-C20A 


ll 9.8 (4) 


C22A— C21A- 


-C20A 


120.7 (4) 


C13A— C22A— C21A 


120.3 (4) 


C13A— C22A- 


-H22A 


H9.9 


C21A— C22A- 


-H22A 


H9.9 



C6A— CIA— C2A— C3A -0.1 (8) 

C8A— CIA— C2A— C3A -179.7(5) 

CIA— C2A— C3A— C4A -1.0(8) 

C2A— C3A— C4A— C5A 1.3 (8) 

C2A— C3A— C4A— 07A -178.4 (5) 

C2A— CIA— C6A— C5A 0.8 (6) 

C8A— CIA— C6A— C5A -179.7(4) 

07A— C4A— C5A— C6A 179.1 (4) 

C3A— C4A— C5A— C6A -0.6 (7) 

CIA— C6A— C5A— C4A -0.4 (6) 



XT 1 An f ' 1 1 Tl 

N10B — CUB- 


— C12B 


117.6 (3) 


012B — C12B- 


—CUB 


112.1 (3) 


(J12B — C12B- 


— H12C 


1 AA 1 

109.2 


CUB — C12B- 


TT1 IP 

— H12C 


1 AA 1 

109.2 


Ann /^i^n 

(J12B — CI 2B- 


t t 1 ir\ 

— HI 2D 


1 AA 1 

109.2 


CUB — C12B- 


— HI 2D 


109.2 


H12C — C12B- 


— HI 2D 


1 f\n a 

107.9 


/"inn ni on 

C22B — C13B- 


— 012B 


123.7 (3) 


C22B — CUB- 


— C14B 


121.1 (4) 


012B — C13B- 


— C14B 


115.2 (3) 


/-inn /"a 1 in 

C13B — 012B- 


— C12B 


1 1 c i *"> \ 

115.3 (3) 


C15B — C14B- 


— C13B 


1 1 A A / A \ 

120.0 (4) 


C15B— C14B- 


-H14B 


1 1A A 

120.0 


C13B— C14B- 


-H14B 


1 OA A 

120.0 


C14B— C15B- 


-C16B 


121.4 (4) 


C14B— C15B- 


-H15B 


119.3 


C16B— C15B- 


-H15B 


lift l 

119.3 


C21B— C16B— C17B 


1 1 O A /C\ 

118.9 (5) 


C21B— C16B- 


-C15B 


117.8 (4) 


C17B— C16B- 


-C15B 


123.3 (4) 


C18B— C17B— C16B 


1 1A A /r\ 

120.0 (5) 


C18B— C17B- 


-H17B 


1 1A A 

120.0 


C16B— C17B- 


-H17B 


120.0 


C17B— C18B- 


-C19B 


111 1 /C\ 

121.2 (5) 


C17B— C18B- 


-H18B 


1 1 A /I 

119.4 


C19B— C18B- 


-H18B 


119.4 


C20B— C19B- 


-C18B 


120.1 (5) 


C20B— C19B- 


-H19B 


1 1 A A 

119.9 


C18B— C19B- 


-H19B 


linn 

119.9 


C19B— C20B- 


-C21B 


121.2 (5) 


C19B— C20B- 


-H20B 


119.4 


C21B— C20B- 


-H20B 


1 1 A A 

119.4 


C16B— C21B— C22B 


120.1 (4) 


C16B— C21B- 


-C20B 


118.5 (4) 


C22B— C21B- 


-C20B 


121.4 (4) 


C13B— C22B- 


-C21B 


119.6(3) 


C13B— C22B- 


-H22B 


120.2 


C21B— C22B- 


-H22B 


120.2 



C6B— C1B— C2B— C3B -2.3 (7) 

C8B— C1B— C2B— C3B 176.7 (4) 

C1B— C2B— C3B— C4B "1-0(7) 

C2B— C3B— C4B— 07B -178.0(4) 

C2B— C3B— C4B— C5B 3.6 (7) 

07B— C4B— C5B— C6B 178.5 (4) 

C3B— C4B— C5B— C6B -3.0 (7) 

C2B— C1B— C6B— C5B 2.9(7) 

C8B— C1B— C6B— C5B -176.1 (4) 

C4B— C5B— C6B— C1B -0.3 (7) 
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p s a PI A f ' O A XTA A 

Co A — L 1 A — L o A — JN 9 A 


-10.6 (6) 




Lzb — L 1 B — L 8B — N 9 B 


1 TO A / A \ 

-178.9 (4) 


p /-» \ /"i -i * P o A XTA A 

C2A — CIA — C8A — N9A 


169.0 (4) 




f • / r-> f • 1 "n /^OTl \TArn 

C6B — C1B — C8B — N9B 


0.0 (7) 


p 1 a P o A \Tf\ A \ti a A 

CIA — C8A — N9A — N10A 


-176.5 (3) 




r~\ i r~> /"ion MA r> "KT1 Al~* 

C 1 B — C 8B — N9B — N 1 0B 


1 "7 A ") / A A 

174.3 (4) 


/—< o A TvTA A XT 1 A A pil A 

C o A — N 9 A — JN 1 OA — C 1 1 A 


1 no i f a\ 

-178.3 (4) 




/"•OF! TvTAT) TVT1 AT5 pi 1 n 

L oB — JN 9B — N 1 UB — L 1 1 B 


1 "7 A A / A\ 

170. U (4) 


TvTA A TvT 1 A A pi 1 1 {'\ 1 1 A 

JN 9 A — N 1 OA — C 1 1 A — (J 1 1 A 


3.8 (6) 




XTAFl XT 1 Al~> 1 1 Tl /"A 1 1 r> 

N 9B — JN 1 UB — L 1 1 B — U 1 1 B 


-5.7 (6) 


\Tf\ » \T I A A p 1 1 A Z" 1 1 1 A 

N9A — N10A — C11A — C12A 


-177.4 (3) 




XT ATI XT 1 ATI /~1 1 1 T* < -i r") 

N 9B — N 1 0B — C 1 1 B — C 1 2B 


174.6 (3) 


p 1 o A r\ 1 1 A 1 ^ A 1 1 A 

C13A — OI2A — C12A — C11A 


175.5 (3) 




OllB — CUB — C12B — 012B 


1 /"A 1 /"O A 

169.2 (3) 


/-\ 1 1 A Z" 1 1 1 A /" " \ r\ a s \ 1 <"} A 

Oil A — C11A — C12A — 012A 


-175.8 (3) 




XT 1 ATI /" < 1 \ Ti /— ■ -i /"\ i --n r-) 

N 1 0B — C 1 1 B — C 1 2B — 0 1 2B 


—11.0 (5) 


\T1 A A /"111 A r*i A * /"A 1 o A 

JN10A — L11A — LlzA — V 12 A 


5.3 (5) 




LzzB — L 1 3B — (J 1 zB — L 1 zB 


—6.8 (5) 


P 1 A /"A 1 1 A Z'"" 1 O A /" i -\ <■» A 

C 1 2 A — 0 1 2 A — C 1 3 A — C22 A 


6.7 (5) 




C 1 4B — C 1 3 B — 0 1 2B — C 1 2B 


172.4 (3) 


p 1 i a /"A i^a nn a rii a a 

C 1 2A — 0 1 2 A — C 1 3 A — C 1 4A 


-171.3 (3) 




CUB — C12B — 012B — C13B 


-173.3 (3) 


p ha /~1 1 T A l~ A 1 A A Z"" 1 1 C A 

C22A — C 1 3 A — C 1 4A — C 1 5 A 


1.4 (6) 




Z" 1 1 1 Ti l~ A 1 1 Tl /"< 1 /I Ti Z^ 1 1 C T* 

C22B — C 1 3B — C 1 4B — C 1 5B 


-0.7 (6) 


(J 1 zA — L 1 3 A — L 14A — L 1 5 A 


1 "7C1 ZT //IA 

179.6 (4) 




(J 1 zB — L 1 3 B — L 1 4B — L 1 5B 


1 *7A A / A \ 

-179.9 (4) 


Z" 1 1 O A f~^\\ A \ Z"< 1 C A /^1/^A 

C 1 3 A — C 1 4A — C 1 5 A — C 1 6A 


-2.3 (6) 




C 1 3B — C 14B — C 1 5B — C 1 6B 


1.3 (6) 


/"l 1 A A p 1 ^ A Z" 1 1 A /" O 1 A 

C 1 4 A — C 1 5 A — C 1 6 A — C2 1 A 


1 1 //"A 

1.7(6) 




C 14B — C 1 5B — C 1 6B — C2 1 B 


-0.3 (6) 


P 1 A A p 1 f A /-I 1 Z' A /" < 1 -7 A 

C 1 4 A — C 1 5 A — C 1 6 A — C 1 7 A 


-177.6 (4) 




C 1 4B — C 1 5B — C 1 6B — C 1 7B 


178.4 (4) 


/~"^ 1 a z" 1 1 a r' n a z" 1 1 o a 

Lz 1 A — L 1 6A — L 1 7 A — L 1 o A 


-1.4 (7) 




Lz 1 B — L 1 6B — L 1 7B — L 1 8B 


0.5 (7) 


Z~M C A Z^ 1 z" A | -7 A P 1 O A 

C 1 5 A — C 1 6A — C 1 7 A — C 1 8 A 


177.9 (5) 




f ' 1 c r~> ni/-n pnn pi on 

C 1 5B — C 1 6B — C 1 7B — C 1 8B 


-178.2 (5) 


p 1 z' A /" 1 — 7 A Z""" 1 1 O A C ^ 1 A * 

C 1 6A — C 1 7A — C 1 8 A — C 1 9A 


0.5 (8) 




p i /■ r> p i — t r-» p i on p -1 r\ri 

C 1 6B — C 1 7B — C 1 8B — C 1 9B 


1 1 /OA 

-1.1 (8) 


pita 1 o a z"< 1 a a /""-"l a a 

L 1 7 A — L 1 o A — L 1 9 A — LzUA 


0.5 (9) 




p i ~7r"> pi on pi aja p^nn 

L 1 7B — L 1 oB — L 1 9B — LzUB 


1 1 /A\ 

1.1 (9) 


Z" 1 1 O A /"< 1 A A f <\ A A 

L 1 8 A — L 1 9 A — LzUA — Lz 1 A 


-0.4 (8) 




pi on p i n d pinn nom 

L 1 oB — L 1 9B — LzUB — Lz 1 B 


-0.5 (8) 


Z"< 1 C A Z"^ 1 /" A Z"""> 1 A nil A 

C 1 5 A — C 1 6A — C2 1 A — C22 A 


A 1 /"/"A 

-0.3 (6) 




P 1 ~7I~> p 1 /n P11T1 /~^HT1 

C 1 7B — C 1 6B — C2 1 B — C22B 


1 OA A / A A 

-180.0 (4) 


p 1 1 A P 1 /" A P ""^ 1 A /" < ^> -"\ A 

C 1 7 A — C 1 6 A — C2 1 A — C22 A 


179.1 (4) 




/- < 1 ^n /" ■* 1 /"n z" 1 1 1 t* p n 

C 1 5B — C 1 6B — C2 1 B — C22B 


-1.2 (5) 


/"MCA r 1 ! £ A 1 A POAA 

L 1 5 A — L 1 6A — Lz 1 A — LzUA 


1 nn a / a 

-177.9 (4) 




p i -7 r> P 1 /" r> (~ ' ~) 1 T> nAn 

L 1 7B — L 1 6B — Lz 1 B — LzUB 


A A /ZT\ 

0.0 (6) 


L 1 7 A — L 1 6A — Cz 1 A — LzUA 


1.5 (6) 




n en /^1/tti nm niAn 

L 1 5B — L 1 6B — Lz 1 B — LzUB 


178.8 (4) 


T1QA P90A r?1 A 


—A (\ (f\\ 




P1QR r90R PI^R 

V, 1 /D V^ZUJj L>Z 1 D ^ 1 OD 


n n (f^\ 

U.U J 


C 1 9 A— C20A— C2 1 A— C22 A 


-178.2 (4) 




C 1 9B— C20B— C2 1 B — C22B 


180.0 (4) 


0 1 2A— C 1 3 A— C22A— C2 1 A 


-177.9(3) 




0 1 2B— C 1 3B— C22B— C2 1 B 


178.3 (3) 


C 1 4 A— C 1 3 A— C22A— C2 1 A 


0.0 (6) 




C14B— C13B— C22B— C21B 


-0.9(5) 


C 1 6A— C2 1 A— C22A— C 1 3 A 


-0.6 (6) 




C 1 6B— C2 1 B— C22B— C 1 3B 


1.8(5) 


C20A— C2 1 A— C22A— C 1 3 A 


177.0 (4) 




C20B— C2 1 B— C22B— C 1 3B 


-178.2 (4) 


Hydrogen-bond geometry (A, °) 


D—n-A 




D — H 


n-A D-A 


D—n-A 


OlA—niA-OlW 




0.82 (3) 


1.89(4) 2.613(5) 


145 (5) 


075— H7fl-01L4 a 




0.83 (4) 


1.82(4) 2.642(4) 


170(4) 


moB—n\oB-oiA™ 




0.87 (2) 


2.25 (2) 3.036 (5) 


151(1) 


C3B— n3B-WA [i 




0.93 


2.46 3.368 (6) 


166 


C12A— miB-OUB* 




0.97 


2.58 3.463 (5) 


151 


Q12A—ni2A-0\\B w 




0.93 


2.60 3.391 (5) 


144 


Q22B— miB-OUA" 




0.93 


2.56 3.390 (5) 


149 


Symmetry codes: (i) x- 1 12, -y+ 1 , z; (ii) x, y 


-l,z; (iii) x+1/2, 


-y, z; (iv) - 


x+\, -y+\, z+1/2; (v) -x+l, -y+1, z-1/2. 
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